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Description
Technical field

[0001] The present disclosure relates to broadcasting
of information in a radio communication system, and a
BM-SC and a UE, capable of handling such broadcasted
information.

Background

[0002] Multimedia Broadcast and Multicast Services
(MBMS) is a broadcasting service offered via cellular net-
works. Enhanced MBMS (eMBMS) is correspondingly
used to denominate MBMS service in Evolved Packet
Systems, including Evolved Universal Terrestrial Radio
Access Network (E-UTRAN) for Long Term Evolution
(LTE) cellular networks and UTRAN for e.g. Universal
Mobile Telecommunications System, (UMTS) cellular
networks. One simplified example of an eMBMS over
LTE solution architecture is illustrated in figure 1.
[0003] The architecture 100 of figure 1 comprises at
least one Broadcast Multicast Service Center (BM-SC)
110, which is an entity capable of providing MBMS or
eMBMS by distributing content provided from one or
more content service providers 120, where a content
service provider 120 typically comprise a content store
(not shown), and a live encoder (not shown), capable of
providing content feeds e.g. in the form of satellite feeds,
live feeds and/or Content Delivery Network (CDN) feeds
to the BM-SC 110 under supervision of a Broadcast op-
erations function 130, which is typically capable of inter-
acting with the BM-SC 110. The BM-SC 110 is connected
to an access network, typically comprising a plurality of
access nodes, but for simplicity here represented by one
single access node, eNB 140, via a Multimedia Broadcast
Multicast Services Gateway (MBMS-GW) 150, where the
eNB 140 is capable of distributing the provided content
feeds to User Equipments (UE) located within range of
the access network, via unicast or multicast. Here such
UEs are represented by one single UE, UE 160.

[0004] In order to be able to remedy failure to receive
the content feeds correctly, by at least one of the UEs,
the architecture described above is typically also provid-
ed with functionality which is configured to enable the
BM-SC 110 to re-transmit parts of the content feeds to
those UEs 160 reporting failure to receive at least parts
of the content feeds. Such a feature is typically referred
to as file repair, or more specifically HTTP Unicast File
repair. For enabling file repair, the BM-SC 110 is there-
fore normally provided with atleast one, but typically with
a plurality of file repair servers (not shown), capable of
providing lost or corrupted file fragments of the content
feeds to each requesting UE, by way of re-transmission
of the previously transmitted data.

[0005] As stated above, eMBMS is a broadcasting
service offered via Evolved Packet Systems including E-
UTRAN LTE and UTRAN access. Two exemplifying use
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cases are described below:

1. Todelivere.g. sportgames video content to mobile
phones highly gathered in a stadium. eMBMS sys-
tem can use the MBMS Download Delivery Method
User Datagram Protocol, UDP/ File Transport over
Unidirectional Transport (FLUTE) as protocol to de-
liver Live TV content to terminals. Media segments
according to Apple’s HTTP Live Streaming (HLS)
Protocol or according to DASH are delivered as files
over MBMS Download,

2. Distribution of Android update. eMBMS system
can use the MBMS Download Delivery Method
(UDP/FLUTE) as protocol to deliver popular files,
such as e.g. Android update, YouTube clip preload-
ing or major news events.

[0006] Inthis disclosure, the terms terminal, MBMS re-
ceiver, MBMS client and UE are used to denote a device
or apparatus which is capable of receiving a broadcast
transmission via MBMS or eMBMS, as described herein.
[0007] MBMS Download enables data file delivery on
unidirectional MBMS bearers and improves file reception
reliability by applying FEC technology. However, even
though FEC is used, 100% reliability for data file delivery
cannot be guaranteed.

[0008] Therefore, two other types of error recovery
methods are defined, and optionally used, afteran MBMS
transmission has ended. With the Point-to-Point (PTP),
File Repair method, an unsatisfied UE can fetch missing
data using HTTP. The Point-to-Multipoint ( PTM) File Re-
pair method allows the BM-SC to send further MBMS
data after the actual MBMS data transfer. The MBMS
Service Layer specification does, however, not define
any combinations or sequences of file repair methods.
[0009] MBMS download can be used to deliver an ar-
bitrary number of data files from a single source to many
UEs. MBMS Download may use the FLUTE [RFC3926]
protocol for file delivery. FLUTE is designed for massive
file delivery over unidirectional links, such as e.g. for dig-
ital broadcasts. Since HTTP and TCP are not feasible
for PTM communication, a newly developed protocol is
used. A typical eMBMS flute transmission according to
the prior art is described below with reference to figure 2.
[0010] According to figure 2, which is a signalling dia-
gram which in a simplified manner is illustrating MBMS
or eMBMS downloading between a BM-SC 200 and
MBMS or eMBMS enabled UEs, here represented by
UEs 220a,220b, via a communication network (NW) 220
capable of handling MBMS or eMBMS respectively. From
hereinafter the mentioning of MBMS is to be interpreted
as meaning MBMS or eMBMS, and UEs may alterna-
tively be referred to as MBMS or eMBMS clients. In figure
2 such a network infrastructure is represented by a Gate-
way (GW) 210 connecting NW 220 to the BM-SC 200,
thereby providing access between the UEs,220a,220b
and the BM-SC 200.

[0011] In a first step 200, an MBMS bearer is estab-
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lished and an MBMS session is started by BM-SC 200.
Allfiles to bereceived by a UE requireanentryina FLUTE
File Delivery Table, FDT, which is provided using FLUTE
FDT Instances, The UEs 220a,220b can then use the
retrieved FDT instance to decode the subsequently re-
ceived FLUTE object packets and recover a respective
file object.

[0012] Consequently, UEs 220a, 220b are able to re-
ceive a first FDT instance transmitted by BM-SC 200, in
step 200, followed by and one or more files together with
Forward Error Correction (FEC) data, in a subsequent
step 220, A Forward Error Correction, FEC, building
block defines e.g. the FEC code (RFC3452) and also an
object partitioning scheme. The object partitioning
scheme describes the split of the object data into UDP
packet payloads. Each file will be encoded with one FEC
encoding ID and generate the source encoding symbols
and repair symbols. The applied FEC is included in the
respective FDT instance.

[0013] The described procedures are typically repeat-
ed, here as illustrated with steps 230 and 240, until the
MBMS session has been transmitted, here indicated by
MBMS session stop 250. After the transmission has been
completed the UEs 220a,220b will be able to report the
result of the reception and, if required, to request file re-
pair of content which has not been successfully received.
Such a request is illustrated with step 260, where UE
220a requests for file repair, and where, in subsequent
step 270, a file repair procedure is initiated, allowing any
UE, here UE 220a, a second chance to receive missing
file content, and in order to obtain a successful reception
of the requested file content. The same procedure can
be executed also for UE 220b in case this is found to be
required.

[0014] Before the BM-SC 200 starts transmitting or
broadcasting FLUTE packets to the UEs 220a,220b, the
BM-SC 200 needs to send out user service description,
including necessary information. During the delivery ses-
sion, the BM-SC 200 also needs to send out FDT instanc-
es to describe the delivered file objects, as already men-
tioned above.

[0015] The UEs 220a,220b can use FDT instance in-
formation to know the file size, FEC encoding ID and FEC
partition information. As FLUTE is based on UDP, gen-
erally the UEs 220a,220b cannot however know which
packet is the last packet for one data file object unless
the following conditions are satisfied:

1. the UE receives an A flag (session close flag) or
B flag (object close flag), or

2. the FDT instance expire time is reached.

[0016] Inmostcases,the broadcastsession will broad-
cast the data files with some FEC overhead, or FEC re-
dundancy level, to increase the possibility of successful
recovery. But the FDT instance doesn’t describe how
much FEC overhead, or FEC redundancy level, that is
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added to the source file object. Two possible scenarios
are described below.

[0017] Scenario 1: In a live streaming case, one deliv-
ery or broadcasting session has no associated delivery
procedure for file repair. As a consequence of lack of
FEC overhead, or FEC redundancy level, a UE will keep
receiving packets even if the packet loss rate already
exceeds the applied FEC overhead, or the FEC redun-
dancy level percentage for one segment.

[0018] Scenario 2: In an on-request content delivery
case, an Associated Delivery Procedure Description
(ADPD) procedure is enabled for one delivery session,
or broadcast session. In this case the UE identifies miss-
ing source symbols; and executes the following steps:

¢ checks that PTP file repair is defined for the MBMS
Download session (thus, file repair parameters are
available),

e waits until the file repair procedure can be started,
wherein the UE calculates a (random) back-off time
and selects (randomly) a file repair server (BM-SC),
and

¢ the client sends a file repair request to the selected
file repair server.

[0019] The starting time of the file repair procedure for
the MBMS Download is the expiration time of the FDT
instance at latest. The expiration time is given through
the "expires" XML attribute of the FDT instance.

[0020] A back-off mode for MBMS download provides
information as to when a receiver, i.e. a UE, that did not
correctly receive some data from the MBMS sender, i.e.
the BM-SC, during a broadcast transmission session,
can request a repair session. A random time period may
be defined in the mode that refers to the time window
length over which a UE should calculate a random time
for the initiation of the file repair procedure.

[0021] An operator cannot get a best guess about how
many users may trigger file repair for one download, or
broadcast, session until the file repair back-off mode has
been reached when the broadcast delivery for this data
file is finished and the UEs start sending file repair re-
quests to one or more repair servers. In some extreme
case there may be a huge amount of file repair requests
during the file repair window for the same download ses-
sion. Such a request flood will consume a lot of unicast
bandwidth and the file repair server(s) may run a great
risk of being overloaded. Preventing a potential file repair
flood is especially valuable for a large file delivery, such
as e.g. an Android update, as the small repair rate will
still introduce a large repair amount in the network.
[0022] Document US 2012/151261 A1 discloses a
method for a BM-SC wherein FEC data is generated
based on multiple FEC redundancy levels and transmit-
ted to multiple UEs.
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Summary

[0023] It is an object of the present document to elim-
inate, or reduce, at least some of the deficiencies men-
tioned above. More specifically, a method for providing
a FEC redundancy level from a BM-SC to a UE and a
corresponding method for handling such a FEC redun-
dancy level atthe UE, s well as a BM-SC and a UE adapt-
ed for executing such methods, are provided.

[0024] According to a first aspect, a method executed
in a BM-SC for transmitting data in a broadcast session
to at least one UE in a radio communication system ac-
cording to claim 1, is provided. According to this method
it is first determined at the BM-SC that data is to be trans-
mitted to at least one UE. A FEC, redundancy level, in-
dicative of the amount of FEC redundancy to be applied
for the data transmission is then determined, after which
the data and the FEC redundancy level is transmitted to
the one or more UEs.

[0025] The FEC redundancy level may be inserted into
an updated FDT instance, as a FEC redundancy level
attribute, after which the updated FDT instance is trans-
mitted to the one or more UEs.

[0026] The described method may also comprise the
further step of receiving information from at least one of
the at least one UE, indicating to the BM-SC that the
respective UE could not successfully decode the trans-
mitted data, according to the applied FEC redundancy
level.

[0027] In addition to receiving the suggested type of
information from a respective UE, the receiving step may
comprise receiving also an indication of the packet loss
rate.

[0028] Furthermore, according to a first embodiment,
a BM-SC may respond to reception of information from
at least one UE of failure to decode the transmitted data
by determining to increase the FEC redundancy level to
be used for subsequent data transmissions, and trans-
mitting an indication of the updated FEC redundancy lev-
el to the one or more UEs.

[0029] Accordingtoasecond embodiment, the BM-SC
may instead determine to abort the data transmission to
the at least one UE, and transmit information of the abor-
tion to each respective UE. In addition, the BM-SC may
reschedule transmission of the aborted data to a later
point in time.

[0030] According to a third embodiment, the BM-SC
may determine to extend the file repair window applied
during the data transmission, and apply the extended file
repair window for subsequent data transmission.
[0031] According to a fourth embodiment the BM-SC
may cancel the file repair window applied during the data
transmission.

[0032] According to a fifth embodiment, the BM-SC
may save information about the number of UEs reporting
failure to successfully decode data and a packet loss
percentage for the at least one UE of the at least one UE
intended to receive the transmitted data, and retransmit
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a certain percentage of repair symbols, based on said
saved information, or retransmit data using another time
slot.

[0033] According to another aspect, a method, execut-
ed in a UE, for receiving data in a broadcast session
transmitted from a BM-SC is provided, where the UE is
receiving data transmitted from a BM-SC and aFEC level
redundancy level applied when transmitting the data, and
the UE is decoding the received data employing the re-
ceived FEC redundancy level.

[0034] The FEC redundancy level may be provided to
the UE in a FDT, instance, e.g. as an attribute provided
for this purpose.

[0035] The suggested method typically comprise the
further steps of determining whether or not the transmit-
ted data could be successfully decoded, and transmitting
information to the BM-SC, indicating failure to decode
the transmitted data, in case the decoding was consid-
ered unsuccessful.

[0036] The transmitting step may also comprise indi-
cating the packet loss rate of the transmission to the BM-
SC.

[0037] In addition, the suggested method may com-
prise the further steps of determining a ratio between the
number of packets of the transmitted data which were
not successfully decoded and the number of packets
which where successfully decoded, determining the re-
lationship between the FEC redundancy level and the
determined ratio, and aborting reception of any further
packets of the transmitted data, in case the ratio is higher
than FEC redundancy level and in case file repair is not
enabled for the transmitted data.

[0038] Furthermore, the UE may also proceed by indi-
cating to the BM-SC that file repair will be requested after
abortion of the initiated broadcast session in order to re-
ceive data not successfully decoded in the requested file
repair procedure.

[0039] According to yet another aspect a BM-SC for
transmitting data via a broadcasting session, to at least
one UE in a radio communication system, is provided.
The BM-SC comprise a processor and a computer read-
able memory, capable of storing instructions which, when
executed by the processor causes the processor to: de-
termine to transmit data to the at least one UE; determine
a FEC redundancy level to use for the transmission, and
to transmit, to the at least one UE, the data, applying the
determined FEC redundancy level, and the determined
FEC redundancy level.

[0040] The processor may be adapted toupdatea FDT
instance with the determined FEC redundancy level, i.e.
by making use of the already used FDT instance.
[0041] The memory may be adapted such that it is ca-
pable of storing instructions which when executed by the
processor causes the processor to receive information
from at least one UE of the at least one UE, indicating to
the BM-SC that the atleast one UE could not successfully
decode the data file according to the FEC redundancy
level applied for transmitting the data file, the information
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also indicating a packet loss rate.

[0042] The BM-SC may receive information from at
least one UE of the at least one UE indicating to the BM-
SCthatthe atleast one UE could not successfully decode
the data file, wherein such information comprises receiv-
ing a Reception Report Request indicating the packet
loss rate to the BM-SC.

[0043] According to a first embodiment, the memory
may also be capable of storing instructions which when
executed by the processor causes the processor to de-
termine to increase the FEC redundancy level, and to
continue transmitting, to the at least one UE: a subse-
quent packet of the data file using the increased FEC
redundancy level, and an indication that the increased
FEC redundancy level is to be applied from hereinafter.
[0044] According to a second embodiment, the mem-
ory may be capable of storing instructions which when
executed by the processor causes the processor to de-
termine to abort the transmission of the data file to the
atleast one UE (1000), and to transmit information to the
at least one UE (1000) that the transmission of data is
aborted. The memory may also be capable of storing
instructions which when executed by the processor caus-
es the processor to reschedule the transmission of data
to a later point in time.

[0045] According to a third embodiment, the memory
may be capable of storing instructions which when exe-
cuted by the processor causes the processor to deter-
mine to extend a file repair window following the termi-
nation of transmission of data to the at least one UE and
to apply the extended file repair window for a file repair
session following the termination of the transmission of
the data file.

[0046] According to a fourth embodiment the memory
is capable of storing instructions which when executed
by the processor causes the processor to determine to
cancel a file repair window which should follow the ter-
mination of transmission of data to the at least one UE.
[0047] According to a fifth embodiment, the memory is
capable of storing instructions which when executed by
the processing unit causes the processing unit to save
information about the number UEs reporting failure to
successfully decode the data file and a packet loss per-
centage for the at least one UE of the at least one UE
intended to receive the datafile, and based on said saved
information, to retransmit a certain percentage of repair
symbols after the termination of transmission of data to
the at least one UE, or using another time slot in the
broadcast session to retransmit the file.

[0048] According to another aspect, a UE, adapted for
receiving a broadcast session of transmission of a data
file from a BM-SC is provided. The UE comprise a proc-
essorand a memory capable of storing instructions which
when executed by the processor (1050) causes the proc-
essor (1050) to: receive a transmission from the BM-SC,
comprising the data file and the FEC redundancy level
used to transmit the data, and to decode the received
transmission employing the indicated FEC redundancy
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level.

[0049] The memory may be capable of storing instruc-
tions which when executed by the processor causes the
processor to decode the received packet or data file ac-
cording to the received FEC redundancy level, wherein
if the decoding of the received transmission is unsuc-
cessful, then the processor is further adapted to transmit
information to the BM-SC indicating that the UE could
not successfully decode the data file.

[0050] The UE may be configured to also transmit in-
formation to the BM-SC indicating that the UE could not
successfully decode the data file, comprising sending a
Reception Report Requestindicating the packet loss rate
to the BM-SC.

[0051] The memory may be further capable of storing
instructions which when executed by the processor caus-
es the processor to receive a plurality of packets, to de-
termine a ratio between the number of packets which
were not successfully decoded and the number of pack-
ets which were received, to determine a relationship be-
tween the FEC redundancy level and the determined ra-
tio, and to abort the reception of further packets of the
same data file within the broadcast session and if the
ratio is higher than the FEC redundancy level, and if the
file repair is not enabled for the delivered data file.
[0052] In addition, the memory may be further capable
of storing instructions which when executed by the proc-
essor causes the processor to indicate to the BM-SC that
a file repair session with the BM-SC will be requested
after the termination of the broadcast session in order to
receive a retransmission of those packets which were
indicated to the BM-SC as not successfully decoded.
[0053] The BM-SC, the UE and the respective method
therein may have several advantages. One advantage
is that the FEC redundancy level information is delivered
to the UE and enables the UE to determine how many
packets are being successfully received of the data file
from the BM-SC and how many packets are not success-
fully received. The UE may trigger early action as soon
as the packet loss exceeds the FEC redundancy level
and before the FDT instance expires. (a) For dash
streaming, if the FEC redundancy level information is in-
cluded, the UE can make a quick decision: drop the total
segment if the packet loss for this segment already ex-
ceed the FEC redundancy level. Enable the UE to take
early action if the segment cannot be recovered. Other-
wise the UE must wait until the FDT instance expire time
is reached before any action may be taken. (b) For on-
request content, whenever the UE’s packet loss rate ex-
ceeds the FEC redundancy level, it means the UE needs
to perform afile repair procedure or session. The UE may
notify the BM-SC of the future incoming file repair before
the file repair window starts. The BM-SC may use this
statistic data to determine how to prevent repair storm
(either prolong the file repair period or cancel the file re-
pair procedure or session). This is very useful and it es-
pecially helps the operator or BM-SC to prevent potential
unicast storm overloading the network for large file de-
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livery e.g. Android update.

Brief description of the drawings

[0054] Embodiments willnow be described in more de-
tail in relation to the accompanying drawings, in which:

Figure 1 is a system architecture of an MBMS ena-
bled network, according to the prior art.

Figure 2 is a signalling scheme illustrating a typical
MBMS download session between aBM-SC and two
UEs, according to the prior art.

Figure 3 is schematic illustration of a transmitted de-
livery file, which is effected by a packet loss rate not
exceeding an applied FEC redundancy level.

Figure 4 is schematic illustration of a transmitted de-
livery file, which is effected by a packet loss rate ex-
ceeding an applied FEC redundancy level.

Figure 5is aflow chartillustrating a method executed
ataBM-SC, for determining a FEC redundancy level
and providing it to UEs.

Figures 6a-6e are flow charts illustrating alternative
ways of proceeding after having determined a FEC
redundancy level at a BM-SC.

Figures 7a and 7b are flow charts illustrating how a
UE can receive and use FEC redundancy level in-
formation, received from a BM-SC.

Figure 8 is a block scheme illustrating a BM-SC ca-
pable of operating as, or in association with a BM-
SC, according to a first embodiment.

Figure 9 is a block scheme illustrating a BM-SC ac-
cording to a second embodiment.

Figure 10 is a block scheme illustrating a BM-SC
capable of operating as, or in association with a UE,

according to a first enbodiment.

Figure 11 is a block scheme illustrating a UE accord-
ing to a second embodiment.

Detailed description

[0055] Briefly described, a BM-SC, a UE and respec-
tive methods therein are provided for transmission of a
data file or data files from the BM-SC to the UE, wherein
a FEC redundancy level being used for broadcasting the
data file is indicated to the receiving UE.

[0056] More specifically, an object of this disclosure is
to describe a BM-SC and a method executable therein
for transmitting data files by way of a broadcast session
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to UEs, in a radio communication network, wherein a
FEC redundancy level is determined on the network side
of the radio communication network for the transmission
or session and indicated to the UE(s). Another object is
to provide a UE and a method executable therein for re-
ceiving a broadcast session as described above from the
network, wherein the FEC redundancy level applicable
for the transmission or session is indicated to the UE. By
providing the FEC redundancy level information to the
UEs, the UEs will be provided with information which, at
an early stage, can be used for making decisions on how
to proceed with an initiated session, thereby providing
for a more efficient use of the network resources.
[0057] Once a BM-SC has determined to transmit a
data file by means of broadcasting the BM-SC deter-
mines a FEC redundancy level to use for the transmis-
sion. FEC enables a receiver of data to correct any pos-
sible faults in the received data. In general, when trans-
mitting data over the air, the quality of the transmission
channel may vary quite much and a poor channel quality
may result in several pieces (bits or symbols) of the data
being lost. By employing FEC, additional bits or symbols
are added, by the transmitting entity, to the data that is
sent. The added symbols are chosen such that areceiver
of the data will be able to use the added bits or symbols
to recover bits or symbols of the data that were lost in
the transmission.

[0058] The FEC redundancy level indicates the
"strength" of the FEC thatis used. If the FEC redundancy
level is low, then a receiver may only be able to recover
afew bits or symbols. Hence a low FEC redundancy level
is typically used when the transmission channelis of good
quality, meaning that the data may be transmitted to the
receiver with relatively few bits being lost. Likewise, if the
redundancy level is high, then a receiver may be able to
recover relatively many bits or symbols. Hence a high
FEC redundancy level is typically used when the trans-
mission channel is of poor quality, meaning that the data
transmitted to the receiver may suffer relatively many bits
or symbols being lost.

[0059] The higherthe FEC redundancy level, the more
resources are required to transmit the data. The FEC in
general adds data or information to the data to be sent.
The added data is what the receiver uses to recover any
lost bits or symbols. The higher the FEC redundancy lev-
el, the more data is added to the data to be sent. Hence,
itis not desirable to use too high a FEC redundancy level
as it will cost additional resources to transfer to data to
the receiver. The FEC redundancy level is in general ex-
pressed in percent, e.g. 10%, 20 % or 35%. The percent-
age is how much extra information in relation to the data
to be transmitted that is added. If BM-SC plans to deliver
1 megabytes data and use 10% FEC redundancy level,
it means BM-SC needs to deliver 1.1 megabytes to end
user. The FEC redundancy level can be seen as the max-
imum percentage packet loss which the BM-SC is capa-
ble of handling, and thus, if the packet loss of a data
session is found to exceed the FEC redundancy level at
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a UE, steps, in addition to FEC, need to be taken to cope
with such a level of packet loss.

[0060] The method also comprises transmitting, to the
at least one UE, the data file using the determined FEC
redundancy level and an indication of the determined
FEC redundancy level. The BM-SC transmits an indica-
tion ofthe determined FEC redundancy level to the UE(s).
This means that the receiving UE(s) will both receive the
data file comprising the FEC redundancy level, and an
indication of the FEC redundancy level. This enables the
UE(s) to individually determine, at an early stage of the
broadcast procedure, a packet or symbol loss rate. The
UE(s) may then notify to BM-SC about a current situation
with regards to packet or symbol loss rate as will be de-
scribed in more detail below.

[0061] Below is an example of a suggested FDT sche-
ma update in 3GPP TS 26.346 where a new attribute,
here referred to as FEC-OTI-Redundancy level, where
OTI is short for Object Transmission Information, has
been defined. The FEC redundancy level indication, or
information, may be comprised atan FDT instance level,
or file attribute level. This attribute may be included if
FEC encoding is enabled, wherein the value of the at-
tribute is given as a percentage representing an over-
head caused by the FEC. The FEC-OTI-Redundancy lev-
el may alternatively be referred to as FEC redundancy
level or FEC overhead.

[0062]

<?xml version"1.0" encoding="UTF-82>
<xs: schema
xmlns="urn: IETF: metadata:2005: FLUTE: FDT"
xmlns:xs="http://www.w3.0rg/2001/XMLSchema"
targetNamespace="um: IETF:metadata:2005:
FLUTE: FDT"
elementFormDefault="qualified">
<xs:element name="FDT-Instance" type="FDT-
instanceType" />
<xs:complexType name="FDT-InstanceType">
<xSs:sequence>
<xs:element
name="File" type="FileType" maxOccurs="unboun
ded" />
<xs:any
namespace="##other" processContents="skip" mi
nOccurs="0"
maxOccurs="unbounded" />
</xs:sequence>
<xs:attribute
name="Expires" type="xs:string" use="required
"/>
<xs:attribute
name="Complete" type="xs:boolean" use"optiona
i"/>
<xs:attribute name="Content-
Type" type="xs:string" use="optional"/>
<xs:attribute name="Content-
Encoding" type="xs:string" use="optional"/>
<xs:attribute name="FEC-OTI-FEC-Encoding-
ID" type="xs:unsignedLong"
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use="optional"/>
<xs:attribute name="FEC-OTI-FEC-instance-
ID" type="xs:unsignedLong"
use="optional"/>
<xs:attribute name="FEC-OTI-Maximum-Source-
Block-Length"
type="xs: unsignedLong"
use="optional"/>
<xs:attribute name="FEC-OTI-Encoding-
Symbol-Length" type="xs:unsignedLong"
use="optional"/>
<xs:attribute name="FEC-OTI-Max-Number-
of-Encoding-Symbols"
type="xs:unsignedLong"
use="optional"/>
<xs:attribute name="FEC-OTI-
Redundancy-Level"
type="xs: unsigned Long"
use="optional"/>
<xs:attribute name="FEC-OTI-Scheme-
Specific-Info" type="xs:base64Binary"
use="optional"/>
<xs:anyAttribute processContents="skip"/>
</xs:complexType>
<xs:complexType name"FileType">
<xs:sequence>
<xs:any
namespace="##other" processContents="skip" mi
nOccurs="0"
maxOccurs="unbounded" />
</xs:sequence>
<xs:attribute name="Content-
Location™ type="xs:anyURI" use="required"/>
<xs:attribute
name="TOI" type="xs:positiveInteger" use="req
uired" />
<xs:attribute name="Content-
Length" type="xs:unsignedLong" use="optional"
/>
<xs:attribute name="Transfer-
Length" type="xs:unsignedLong" use="optional"
/>
<xs:attribute name="Content-
Type" type="xs:string" use="optional"/>
<xs:attribute name="Content-
Encoding" type="xs:string" use="optional"/>
<xs:attribute name="Content-
MD5" type="xs:base64Binary" use="optional"/>
<xs:attribute name="FEC-OTI-FEC-Encoding-
ID" type="xs:unsignedLong"
use="optional"/>
<xs:attribute name="FEC-OTI-FEC-Instance-
ID" type="xs:unsignedLong"
use="optional" />
<xs:attribute name="FEC-OTI-Maximum-
Source-Block-Length"
type="xs:unsignedLong"
use="optional"/>
<xs:attribute name="FEC-OTI-Encoding-
Symbol-Length" type="xs:unsignedLong"
use="optional" />
<xs:attribute name="FEC-OTI-Max-Number-
of-Encoding-Symbols"
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type="xs: unsignedLong"
use="optional"/>
<xs:attribute name="FEC-OTI-Redundancy
level " type="xs:unsignedLong"
use="optional" />
<xs:attribute name="FEC-OTI-Sheme-Specific-
Info" type="xs:base64Binary"
use="optional"/>
<xs:anyAttribute processContents="skip"/>
</xs:complexType>
</xs:schema>

[0063] Ifthe UE knows the FEC-OTI redundancy level,
from herein after, simply referred to as FEC redundancy
level, of the incoming data file object from the beginning,
it will be able to take different and better actions, if the
UE experience packet loss during the transmission of the
data file, and more specifically, already at a point in time
when packet loss percentage is found to exceed the FEC
redundancy level, or in other words, in contrast to keep
receiving packets which the UE cannot recover, the UE
can, thus discard packets belonging to a respective file
object from this pointin time. By choosing not to continue
to receive packets, the UE cannot continue processing
and, as a consequence, it will stop processing at an early
stage, which will save battery and may also give a better
user friendliness.

[0064] Figure 3 is exemplifying a delivery file, compris-
ing a FEC redundancy level exceeding 20 %, i.e. a packet
loss rate which does not exceed 20 % will be handled by
the UE, while in case the packet loss rate exceeds 20 %,
actions, such as one of the ones suggested above will
be initiated.

[0065] More specifically, The UE may discard the ses-
sion, i.e. the broadcast transmission of the data file, if the
packets loss is found to exceed the FEC redundancy
level, orthe UE can report the packet loss rate to the BM-
SC before the broadcast transmission session finishes.
[0066] From the operators perspective, or BM-SC, dif-
ferent actions can be taken at the BM-SC to prevent what
could be referred to as traffic blood, or, expressedin other
words, overload of the network, before file repair back-
off mode opens if the UEs report potential file repair re-
quirements at an early stage, as suggested above.
[0067] If the MBMS download session enables file re-
pair for on-request content delivery, the operator will be
able to control the functionality of the BM-SC in the fol-
lowing way. From the operators perspective, the BM-SC
become aware of a potential file repair request amount
before the actual file repair process start, after which dif-
ferent actions may be taken at the BM-SC. One such
action may be to prolong the repair window, another to
cancel the P2P data file repair by announcing another
empty associate delivery procedure (ADP), or to update
the schedule fragment, which means that the BM-SC will
enforce the UE to cancel the ADP procedure before the
file repair window starts. The BM-SC may schedule an-
other broadcast service for the download session if there
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are many UEs that failed to recover the data file object.
This may be exemplified with figure 4. Thanks to that the
UE is aware of the FEC redundancy level already at the
beginning of the reception and can statistically determine
the packet loss rate and compare it to the FEC redun-
dancy level it will be able to react to a packet loss rate
exceeding the FEC redundancy level 20 %, by notifying
the BM-SC that a file repair process will be required for
the UE after the expiry of the FDT instance, i.e. once the
broadcast session for downloading of data files termi-
nates.

[0068] All the client request information may be col-
lected to check how many users, i.e. the number of UEs,
which need file repair for the ongoing download session.
Depending on the statistic before the file repair window
is reached, different actions may be take at the BM-SC:

1) If the amount of file repair requests will not over
flood the network, but the predefined repair window
is found to be too short; the ADPD xml may be up-
dated and transmitted either in-band or out-band
(unicast or broadcast) to extend the file repair win-
dow.

2) If the amount of file repair requests may over flood
the network and thefile repair server(s), thefile repair
procedure or session may be cancelled by transmit-
ting updated user service description (USD) frag-
ments in-band. If needed another time slot can be
scheduled to resend the data file(s) in the same
broadcast session or schedule another broadcast
session instead of using the file repair mechanism.

[0069] The above described BC-SC and the method
therein, as well as the above described UE and the meth-
od therein may have several advantages. One advantage
is to enable the FEC redundancy level information to be
delivered to a UE thereby enabling the UE to determine
how many packets are being successfully received of the
data file from the BM-SC and how many packets are not
successfully received and to evaluate this result to take
appropriate actions. The UE may thereby trigger early
action as soon as the packet loss is found to exceed the
FEC redundancy level and before the FDT instance ex-
pires.

[0070] (a) For dash streaming, if the FEC redundancy
level information is included, the UE can make a quick
decision to drop a total segment if the packet loss for this
segment already exceed the FEC redundancy level,
thereby enabling the UE to take an early action if the
segment cannot be recovered. Otherwise the UE must
wait until the FDT instance expire time is reached, before
any action can be taken.

[0071] (b) For on-request content, whenever the UE’s
packet loss rate exceeds the FEC redundancy level, it
means the UE needs to perform a file repair procedure
or session.The may notify the BM-SC of the future in-
coming file repair before the file repair window starts. The
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BM-SC may use this statistics data to determine how to
prevent repair storm by either prolong the file repair pe-
riod or by cancelling the file repair procedure or session.
This is very useful and it especially prevents potential
unicast storm overloading of the network for large file
delivery such as e.g. deliveries due to Android updates.
[0072] Figures 5and 6a-6d are flowcharts of examples
of methods in a BM-SC for transmitting data of a data file
by applying a broadcast session to at least one UE in a
radio communication system.

[0073] In an example, the method of figure 5, execut-
able in a BM-SC, for transmitting a data file by broadcast
session to at least one UE in a radio communication sys-
tem comprises determining in step 510 to transmit the
data file to the at least one UE. This decision may be
triggered by e.g. receiving the data file from a network
node with instructions that the data file is to be sent to a
plurality of UEs, which may also be referred to as MBMS
clients.

[0074] Once the BM-SC has determined to transmit
the data file, by means of broadcasting, the BM-SC de-
termines a FEC redundancy level to use when transmit-
ting the data file, as indicated in another step 520. FEC
enables a receiver of data to correct any possible faults
in the received data. In general, when transmitting data
over the air, the quality of the transmission channel may
vary quite much and a poor channel quality may result
in several pieces (bits or symbols) of the data being lost.
By employing FEC, additional bits or symbols are added,
by the transmitting entity, to the data that is sent. The
added symbols are chosen such that a receiver of the
data may use the added bits or symbols to recover bits
or symbols of the data that were lost in the transmission.
[0075] The method also comprises transmitting, to the
at least one UE, the data file using the determined FEC
redundancy level and an indication of the determined
FEC redundancy level, as indicated in another step 530.
[0076] According to one alternative embodiment, the
method described above may further comprise updating
of a (File Delivery Table) FDT instance with the deter-
mined FEC redundancy level, as indicated with optional
step 525, wherein the updated FEC redundancy level is
transmitted to the UE(s) in the FDT instance.

[0077] Before the BM-SC starts transmitting or broad-
casting data packets out to the UE(s) or eMBMS client(s),
the BM-SC sends out user service description including
necessary information. During the broadcasting session,
the BM-SC also sends out FDT instance to describe the
delivered or broadcasted file objects. The UE(s) or eM-
BMS client(s) can use FDT instance to decode the re-
ceived data packets and recover the file object. By up-
dating the FDT instance with the determined FEC redun-
dancy level, the BM-SC enables this information to be
sent out to the UE(s) receiving the broadcasted data file.
[0078] Inanexample, the data to be transmitted to the
at least one UE is associated with the FDT instance,
wherein the data file is partitioned into packets, each
packet being associated with the FDT instance.
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[0079] The FLUTE FDT instance describes the deliv-
ered or broadcasted file objects and also provides infor-
mation, to the UE(s) about the data file partitioning. Typ-
ically, the data file may be very large and must be parti-
tioned into packets, or symbols. In this example, each
packet of the data file to be transmitted is associated with
the FDT instance.

[0080] Alternatively, the method of figure 5 may also
comprise another optional step 540, receiving informa-
tion from at least one UE of the at least one UE indicating
to the BM-SC that the UE could not successfully decode
the data file when applying the FEC redundancy level
used for transmitting the data file, the information also
indicates a packet loss rate.

[0081] According to an embodiment, receiving the in-
formation from at least one UE of the at least one UE,
indicating to the BM-SC that the UE could not success-
fully decode the data file, comprises receiving a Recep-
tion Report Requestindicating the packet loss rate to the
BM-SC.

[0082] In this manner, an existing message is used to
convey the information about the failure of the UE to suc-
cessfully receive and decode the broadcasted packet
and to convey the information about the packet loss rate
to the BM-SC.

[0083] The UE(s) uses FDT instance to decode the
received FLUTE object packets/symbols and recover the
file object. The UE(s) make use of the enclosed FEC
redundancy level to decode a received packet or symbol.
As will be explained below, in case the UE is unable to
successfully decode the packet, the UE informs the BM-
SC about the failure to successfully decode the broad-
casted packet. The UE also indicates, to the BM-SC, a
packet/symbol loss rate.

[0084] In case information indicating failure to decode
data file, according to step 540 is received at the BM-SC
the BM-SC may continue the method in a number of al-
ternative ways, which may depend on the present cir-
cumstances and/or chosen configuration, as will now be
described in figures 6a-6d.

[0085] According to one embodiment, indicated as
step further step 610 in figure 6a the BM-SC determines
to increase the FEC redundancy level, and continue
transmitting, to the UE, subsequent packet (s) of the data
file using the increased FEC redundancy level and an
indication that the increased FEC redundancy level is
hereinafter used.

[0086] Since the BM-SC receives the information from
at least one UE of the at least one UE indicating to the
BM-SC that the UE could not successfully decode the
data file, the BM-SC knows that the FEC redundancy
level was too low for the UE to successfully decode the
broadcasted packet of the data file. This may be due to
the channel being of poor quality so that the broadcasted
packet becomes somewhat corrupt, or corrupted to a lev-
el making it impossible for the UE to correct the errors in
the packet using the current FEC redundancy level.
[0087] The BM-SC in this example determines to in-
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crease the FEC redundancy level, whereby the UE may
be able to correct more errors in a broadcasted and re-
ceived packet than using the lower, or current, FEC re-
dundancy level. This may possibly overcome the draw-
backs of broadcasted packets being unrecoverably cor-
rupted due to e.g. a bad channel quality, since the higher
the FEC redundancy level, the more errors may be cor-
rected by the receiver.

[0088] Since the FEC redundancy level has now been
changed, in this example increased, the BM-SC must
indicate, to the UE(s), that the increased FEC redundan-
cy level is hereinafter used. This may be done by again
updating the FDT instance based on the present FEC
redundancy.

[0089] Inthis manner, all UE(s) receiving the broadcast
is informed of the new increased redundancy level due
to the BM-SC sending out the FDT instance to describe
the delivered or broadcasted file objects or packets. The
UE(s) may then use FDT instance to decode the received
FLUTE object packets and recover the file object. By up-
dating the FDT instance with the increased FEC redun-
dancy level, the BM-SC enables this information to be
sent out to the UE(s) receiving the broadcasted data file.
Thereby, the REC redundancy level need not be constant
or static during a broadcasting session, but instead may
be dynamicto meet possibly varying conditions, resulting
in changes of the REC redundancy during the broadcast-
ing session.

[0090] According to another embodiment, the BM-SC
instead apply the steps of figure 6b, i.e. the BM-SC de-
termines to abort the transmission of the data file to the
atleast one UE, and to transmit information to the at least
one UE that the transmission of data has been aborted,
as indicated with step 615 and to reschedule the trans-
mission of data to a later point in time, as indicated with
another step 620.

[0091] The BM-SC may reschedule the transmission
of data to a later point in time. Since the channel quality
in a radio or wireless communication system may vary
quite substantially over time, the BM-SC may assume
that the reason for the UE(s) reporting failure to decode
the broadcasted packets is due to a temporarily deterio-
ration of the channel quality. Hence, at a later point in
time, the channel quality may have improved, and there-
fore the BM-SC reschedules the transmission of data to
a later point in time.

[0092] The BM-SC may receive a relatively high
number of indications from different UEs informing the
BM-SC that the UEs are not able to successfully decode
the broadcasted packets from the BM-SC. The BM-SC
may, in this example, determine to abort the transmission
ofthe datafile to the atleastone UE. This is an alternative
to increasing the FEC redundancy level.

[0093] Once the BM-SC determines to abort the trans-
mission of the data file to the at least one UE, the BM-
SC informs the at least one UE about the abortion of the
transmission of data. In this way, the UE(s) may become
aware that they should, or need, not listen for more pack-
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ets to be received by the broadcast session. The UE(s)
may then take appropriate actions, e.g. simply discard
all the so far received packets of the data file, or request
a transmission of the data file.

[0094] The rules of how to choose the right alternative
can be predefined by the operator. For instance, if there
are 1000 potential file repair requests for one sessions,
the operator may prolong the file repair window; if there
are 10,000 potential file repair requests , the operator
can choose to cancel the file repair for the delivery ses-
sion.

[0095] According to yet another embodiment, the BM-
SC may instead, as indicated in figure 6¢, determine to
extend the file repair window and applying the extended
file repair window for any file repair session following the
termination of the ongoing transmission of the data file.
This alternative is indicated as step 625 in figure 6c.
[0096] The BM-SC receives the indications from a plu-
rality of UEs indicating failure to successfully decode the
broadcasted packets of the data file. As yet an alternative
to increase the FEC redundancy level or aborting trans-
mission of the data file, the BM-SC may determine to
extend a file repair window following the termination of
transmission of data to the at least one UE. This means
that the UEs are enabled to use the file repair procedure
during a longer time than a default time for a file repair
procedure. The BM-SC may consider the number of UEs
that will request file repair, since this is known from the
received indication of failure to successfully decode
broadcasted packets. If the number of individual file re-
pair sessions, i.e. the number of UEs being involved in
file repair procedure, will not overload the network, and
if the current file repair window is too short to allow all
UEs performing file repair, the BM-SC may update the
ADPD xmlin order to extend the file repair window. When
the BM-SC updates the ADPD xml, the BM-SC unicasts
or broadcasts the updated ADPD xml in order to extend
the file repair window.

[0097] According to yet another embodiment, indicat-
ed with step 630 of figure 6d the BM-SC may instead
determine to cancel the file repair window which should
follow the termination of transmission of data to the at
least one UE.

[0098] TheBM-SC may receive arelative large number
of indications from the UEs indicating failure to success-
fully decode broadcasted packets. In case of a large
number of such indications, the BM-SC may assume that
afile repair procedure may overload the network. In order
to avoid any overload situation, the BM-SC instead de-
termines to cancel the file repair window. This may result
in several UEs not being able to successfully receive the
complete data file.

[0099] The operator may cancel the rile repair window
by sending updated user service fragments through a
service discovery channel.

[0100] According to yet another embodiment the BM-
SC may instead, as indicated in step 630 of figure 6e,
save information about the number UEs that have report-
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ed failure to successfully decode the data file and a pack-
et loss percentage for the UE(s) of the at least one UE
intended to receive the data file, and based on this saved
information, retransmit a certain percentage of the repair
symbols after the termination of transmission of data to
the at least one UE. Alternatively another time slot in the
broadcast session may be used to retransmit the file.
[0101] In this example, the BM-SC may also cancel
the file repair window and instead retransmit a certain
percentage of repair symbols after the termination of
transmission of data to the at least one UE, or using an-
other time slot in the broadcast session to retransmit the
file. In this manner, the risk of overloading the network
duetofile repairrequests and file repair sessions is avoid-
ed. Further, it may save resources in case the repair sym-
bols retransmitted after the termination of transmission
of data to the at least one UE, or using another time slot
inthe broadcast session to retransmit the file, may enable
the UE(s) to recover the data file without making use of
the file repair procedure.

[0102] The eMBMS download session enables file re-
pair for on-request content delivery. If the operator or
BM-SG may know the potential file repair request amount
before the really file repair start, the operator or BM-SC
may take different actions, e.g. either prolonging the re-
pair window or cancelling the Point-to-Point, P2P, data
file repair by announcing another empty associate deliv-
ery procedure, ADPD, or updating the schedule fragment
which means the operator or BM-SC want the UE or eM-
BMS client to cancel the ADPD procedure before the file
repair window start. The operator or BM-SC may sched-
ule another broadcast service for the download session
if there are so many end users that failed to recover the
data file object.

[0103] Figures 7aand 7b are flowcharts illustrating ex-
amples of methods executable in a UE which is capable
ofreceiving a broadcast session of transmission of a data
file from a BM-SC.

[0104] According to one embodiment, which is de-
scribed with reference to figure 7a the UE is receiving a
transmission from the BM-SC comprising a data file and
an indication of a FEC redundancy level used for trans-
mitting the data, as indicated with step 710, the FEC re-
dundancy level resulting in an overhead added to the
data which is received, and decoding the received trans-
mission, employing the indicated FEC redundancy level,
as indicated with step 720.

[0105] The UE receives a transmission from the BM-
SC comprising the data file and an indication of a FEC
redundancy level used to transmit the data. This means
that the UE receives both the broadcast transmission of
the data file, in the form of at least one packet. The UE
also receives an indication of a FEC redundancy level
used to transmit the data. The UE may then use the FEC
redundancy level in order to successfully decode the re-
ceived packets or data file. In case the received packets
or data file comprises an error ratio lower than the FEC
redundancy level, the UE is able to correct the faults in
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the packets or data file to successfully decode the pack-
ets or data file.

[0106] The method inthe UE may have several advan-
tages. One advantage is that the FEC redundancy level
information is delivered to the UE and enables the UE to
determine how many packets are being successfully re-
ceived of the data file from the BM-SC and how many
packets are not successfully received. The UE may trig-
ger early action as soon as the packet loss exceeds the
FEC redundancy level and before the FDT instance ex-
pires. (a) For dash streaming, if the FEC redundancy
level information is included, the UE can make a quick
decision: drop the total segment if the packet loss for this
segment already exceed the FEC redundancy level. En-
able the UE to take early action if the segment cannot be
recovered. Otherwise the UE must wait until the FDT
instance expire time is reached before any action may
be taken. (b) For on-request content, whenever the UE’s
packet loss rate exceeds the FEC redundancy level, it
means the UE needs to perform a file repair procedure
or session. The UE may notify the BM-SC of the future
incoming file repair before the file repair window starts.
The BM-SC may use this statistic data to determine how
to prevent repair storm (either prolong the file repair pe-
riod or cancel the file repair procedure or session). This
is very useful and it especially helps the operator or BM-
SC to prevent potential unicast storm overloading the
network for large file delivery e.g. Android update.
[0107] According to an embodiment, the data file is as-
sociated with a FDT instance, wherein the data file is
partitioned into packets, each packet being associated
with the FDT instance, wherein the FDT instance com-
prises FEC redundancy level information.

[0108] Before the BM-SC starts transmitting or broad-
casting FLUTE packets out to the UE(s) or eMBMS cli-
ent(s), the BM-SC sends out user service description in-
cluding necessary information. During the broadcasting
session, the BM-SC also sends out FDT instance to de-
scribe the delivered or broadcasted file objects. The
UE(s) or eMBMS client(s) can use FDT instance to de-
code the received FLUTE object packets and recover the
file object. By updating the FDT instance with the deter-
mined FEC redundancy level, the BM-SC enables this
information to be sent out to the UE(s) receiving the
broadcasted data file.

[0109] Once the UE hasreceived the FEC redundancy
level, this information can be used to determine if the
decoding was successful or not, as indicated in step 730.
As was described above, the UE employs the FEC re-
dundancy level to decode a received packet or data file.
[0110] If, instep 730, itis determined that the decoding
of the received transmission is unsuccessful, then infor-
mation is transmitted to the BM-SC, indicating that the
UE could not successfully decode the datafile, or packet,
as indicated in step 740. The transmitted information may
comprise a Reception Report Request, indicating the
packet loss rate to the BM-SC. In addition, the UE may
also react to the given scenario by indicating to the BM-
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SC that a file repair session with the BM-SC will be re-
quested after the termination of the broadcast session,
in order to receive a retransmission of those packets
which were indicated to the BM-SC as not successfully
decoded. This is indicated with optional step 750.
[0111] In this manner, the BM-SC is informed that the
UE willrequest afile repair session or procedure request-
ed after the termination of the broadcast session. This
enables the BM-SC to take appropriate actions. As de-
scribed above, if relatively many out of the UEs receiving
the broadcasted data file indicate that they will request
file repair, the BM-SC may determine to e.g. increase the
FEC level, to extend the file repair window or to cancel
the file repair window.

[0112] In this manner, an existing message can be
used to convey the information about the failure of the
UE to successful receive and decode the broadcasted
packet and to convey the information about the packet
loss rate to the BM-SC.

[0113] In case more data is received, the method may
continue as indicated with branch C in figure 7a and 7b,
while in case no more data is received, the method con-
tinues as indicated with branch B in figure 7a and 7b as
indicated in step 660 and as further described below.
[0114] In addition to the method steps as described
above, the UE may execute further steps, based on the
knowledge of the dynamic FEC redundancy level, as will
now be described with reference to figure 7b. According
to step 770 of figure 7b the UE determines a ratio between
the number of packets which have not been successfully
decoded and the number of received packets, and in a
subsequent step 780 the relationship between the FEC
redundancy level, and the determined ratio is deter-
mined. The UE receives a plurality of packets all part of
the same data file being broadcasted from the BM-SC to
the UE(s). Some packets may be successfully decoded
and some packets may not be successfully decoded. The
UE determines a packet loss ratio which is expressed in
percent and which is the number of unsuccessfully de-
coded packets divided by the total number of received
packets.

[0115] If, in a next step 790 it is determined that the
ratio is higher than the FEC redundancy level, i.e. the
relative amount of unsuccessfully decoded packets is
larger than what can be handled by applying FEC, and,
thus, file repair is not enabled for the delivered data file,
the UE may deduct that it will not be able to successfully
receive and decode the datafile. If so, it would be a waste
ofresources of the UE keeping on receiving more packets
of the data file. Consequently, the UE then will determine
to abort or terminate the ongoing reception,of further
packets of the same data file within the broadcast session
unless file repair is enabled, as indicated in step 800. A
file repair procedure is only enabled for on-request con-
tent delivery via broadcast. However, as has been ex-
plained above, the BM-SC has the option of cancelling
the file repair window, thereby disabling the file repair
procedure.
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[0116] A BM-SC, adapted for transmitting data via a
broadcast session to at least one UE in a radio commu-
nication system, will now be described in further detail
with reference to figure 8, where the BM-SC 800 com-
prises a processor 810 and a computer readable memory
820 capable of storing computer readable instructions
which when executed by the processor causes the proc-
essor 810 to transmit data to the at least one UE 1000
and to determine a FEC redundancy level, which is trans-
mitted in association with transmitting the data. In addi-
tion, computer readable instructions will also be able to
cause the processor 810 to execute any of the alternative
method steps suggested above, with reference to any of
figures 5 or 6a-6e.

[0117] More specifically, the executable instructions
are configured such that when executed they cause the
processor 810 to determine that there is data to be trans-
mitted to atleast one UE, to determine a FEC redundancy
level, indicative of the amount of FEC redundancy to be
applied for the data to be transmitted, and to transmit the
data and an indication of the FEC redundancy level to
the one or more UEs, via a transmitting unit 830.
[0118] Further executable instructions may cause the
processor 810 to insert the indication of the FEC redun-
dancy level into an updated FDT instance, as a FEC re-
dundancy level attribute, after which the updated FDT
instance is transmitted to the one or more UEs, via the
transmitting unit 830.

[0119] In addition, executable instructions may cause
the processor 810 to respond to information received via
areceiving unit 840, indicating failure to decode received
data, from at least one of the UEs in a number of alter-
native ways.

[0120] According to a first embodiment executable in-
structions cause the processor 810 to increase the FEC
redundancy level, to transmit, to the UE, an indication
that the increased FEC redundancy level is hereinafter
used, and continue transmitting subsequent packet (s)
of the data file, using the increased FEC redundancy lev-
el.

[0121] According to asecond embodiment, executable
instructions instead cause the processor 810 to abort the
transmission of the data file to the at least one UE 1000,
and to transmit information to the at least one UE 900
that the transmission of data has been aborted.

[0122] According to a third embodiment, executable
instructions instead cause the processor 810 to extend
the file repair window and apply the extended file repair
window for any file repair session following the termina-
tion of the ongoing transmission of the data file.

[0123] According to a fourth embodiment, executable
instructions cause the processor 810 to cancel the file
repair window which should follow the termination of
transmission of data to the at least one UE 1000.
[0124] According to a fifth embodiment executable in-
structions cause the processor 810 to save information
about the number of UEs that have reported failure to
successfully decode the data file and a packet loss per-
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centage for the UEs of the at least one UE 1000 intended
to receive the data file, and based on this saved informa-
tion, to retransmit a certain percentage of the repair sym-
bols after the termination of transmission of data to the
at least one UE 1000. Alternatively another time slot in
the broadcast session may be used to retransmit the file.
[0125] Alternatively, the computer readable memory
820 may be arranged as a computer program product
820a which comprises a computer readable medium and
a computer program 850 comprising the executable in-
structions as described above. The computer program
product 820a may be in the form of a non-volatile or vol-
atile memory, such as e.g. an Electrically Erasable Pro-
grammable Read-Only Memory (EEPROM), a flash
memory, a Random Access Memory (RAM), or a disc
drive, but not in the form of a signal or any form of elec-
tromagnetic wave. The computer program product 820a
may also comprise persistent storage 860, which, for ex-
ample, can be any single one or combination of magnetic
memory, optical memory, solid state memory or even
remotely mounted memory.

[0126] As indicated with figure 9, an alternative BM-
SC 900 may comprise a processing unit 910, a memory
920, a transmitting unit 930 and a receiving unit 940 op-
eratively connected in order to be able to execute func-
tionality which corresponds to the arrangement as de-
scribed above with reference to figure 8. The processing
unit 910 of figure 9 may comprise a suitable number of
operatively connected modules or units, such as e.g. a
receiving module 911, for receiving data from UEs, a de-
termining module 912, for determining when to amend a
FEC redundancy level, a transmitting module 913, for
transmitting data to the UEs, an updating module 914,
for updating a FEC redundancy level accordingly, and a
scheduling module 915, for scheduling upcoming traffic,
which may be affected by an updated FEC redundancy
level.

[0127] Also a UE which is capable of executing any of
the methods described above need to be adapted ac-
cordingly. According to one embodiment, a UE is adapted
for receiving a broadcast session of transmission of data
from a BM-SC 800, mentioned above, is described with
reference to figure 10. The UE 1000 comprises a proc-
essor 1010 and a memory 1020 capable of storing in-
structions which when executed by the processor 1010
causes the processor 1010 to receive a transmission
from the BM-SC 800 comprising a data file and an indi-
cation of a FEC redundancy level used to transmit the
data, and to decode the received transmission, employ-
ing the indicated FEC redundancy level.

[0128] In yet an example, the data file is associated
with a File Delivery Table, FDT, instance, wherein the
data file is partitioned into packets, each packet being
associated with the FDT instance, wherein the FDT in-
stance comprises FEC redundancy level information.
[0129] In still an example, the memory 1020 is further
capable of storing instructions which when executed by
the processor 1010 causes the processor 1010 to decode
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the received packet or data file according to the received
FEC redundancy level, wherein if the decoding of the
received transmission is unsuccessful, then the proces-
sor 1010 is further adapted to transmit information to the
BM-SC 800 indicating that the BM-SC 800 could not suc-
cessfully decode the data file, or packet.

[0130] Accordingto an embodiment, transmitting infor-
mation to the BM-SC 800, indicating that the UE 1000
could not successfully decode the data file, or packet
comprises sending a Reception Report Request, indicat-
ing the packet loss rate, to the BM-SC 800.

[0131] Inanother example, the memory 1020 is further
capable of storing instructions which when executed by
the processor 1010 causes the processor 1010toreceive
a plurality of packets, to determine a ratio between the
number of packets which were not successfully decoded
and the number of packets which were received, to de-
termine a relationship between the redundancy level of
FEC coding and the determined ratio, and ,if the ratio is
higher than the FEC redundancy level, then the proces-
sor 1010 is adapted to abort the reception of further pack-
ets of the same data file within the broadcast session if
the file repair is not enabled for the delivered data file.
[0132] In still an example, the memory 1020 is further
capable of storing instructions which when executed by
the processor 1010 causes the processor 1010 to indi-
cate to the BM-SC 800 that a file repair session with the
BM-SC will be requested after the termination of the
broadcast session in order to receive a retransmission
of those packets which were indicated to the BM-SC 800
as not successfully decoded.

[0133] Alternatively, the computer readable memory
1020 may be arranged as a computer program product
1020a which comprises a computer readable medium
and acomputer program 1000 comprising the executable
instructions as described above. The computer program
product 1020a may be in the form of a non-volatile or
volatile memory, such as e.g. an Electrically Erasable
Programmable Read-Only Memory (EEPROM), a flash
memory, a Random Access Memory (RAM), or a disc
drive, but not in the form of a signal or any form of elec-
tromagnetic wave. The computer program product 1020a
may also comprise persistent storage 1060, which, for
example, can be any single one or combination of mag-
netic memory, optical memory, solid state memory or
even remotely mounted memory.

[0134] Asindicated with figure 11, a UE 1100 compris-
ing a processing unit 1110, a memory 1120, a transmit-
ting unit 1130 and a receiving unit 1140 may instead be
operatively connected to execute functionality which cor-
responds to the arrangement as described above with
reference to figure 10. The processing unit 1110 of figure
11 may comprise a suitable number of operatively con-
nected modules or units, such as e.g. a receiving module
1111, for receiving data from the BM-SC 900, a decoding
module 1112, for decoding data received from the BM-
SC 900 and for determining the quality of the decoding,
a transmitting module 1113, for transmitting data to the
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BM-SC 900, and a determining module 1114, for execut-
ing any of the determining steps mentioned above, de-
pending on the configuration of the UE 1100.

[0135] While the embodiments have been described
in terms of several embodiments, it is contemplated that
alternatives, modifications, permutations and equiva-
lents thereof will become apparent upon reading of the
specifications and study of the drawings. It is therefore
intended that the following appended claims include such
alternatives, modifications, permutations and equiva-
lents as fall within the scope of the embodiments and
defined by the pending claims.

Claims

1. A method executed in a Broadcast Multicast Service
Centre, BM-SC, for transmitting data in a broadcast
session to at least one User Equipment, UE, in a
radio communication system, the method compris-

ing:

determining (510) to transmit data to at least one
UE;

- determining (520) a Forward Error Correc-
tion, FEC, redundancy level, indicative of
the amount of FEC redundancy to be ap-
plied for said data transmission, and

- transmitting (530) said data and the FEC
redundancy level to said UE(s).

2. The method according to claim 1, wherein the FEC
redundancy level is inserted into an updated File De-
livery Table, FDT, instance, as a FEC redundancy
level attribute, after which the updated FDT instance
is transmitted (530) to the UE(s).

3. The method according to claim 1 or 2, comprising
the further step of:

- receiving (540) information from at least one
of the at least one UE indicating to the BM-SC
that the UE could not successfully decode the
transmitted data according to the applied FEC
redundancy level.

4. The method according to claim 3, wherein the re-
ceiving step comprises receiving an indication of the
packet loss rate.

5. The method according to any of claims 1, 2 or 3,
comprising the further steps of responding to the re-
ception of information from at least one of said UEs
of failure to decode said data by:

- determining (610) to increase the FEC redun-
dancy level to be used for subsequent data
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transmissions, and
- transmitting an indication of the updated FEC
redundancy level to the UE(s).

The method according to any of claims 1-4, compris-
ing:

- determining (615) to abort the data transmis-
sion to the at least one UE, and

- transmitting information of the abortion to each
respective UE.

The method according to claim 6, comprising the fur-
ther step of:

- rescheduling (620) transmission of the aborted
data to a later point in time.

The method according to any of claims 1-4 compris-
ing:

- determining (625) to extend the file repair win-
dow applied during the data transmission, and
- applying the extended file repair window for
subsequent data transmission.

The method according to any of claims 1-4 compris-
ing:

- cancelling the file repair window applied during
the data transmission.

The method according to any of claim 1-4 compris-
ing:

- saving (630) information about the number of
UEs reporting failure to successfully decode da-
ta and a packet loss percentage for the at least
one UE ofthe atleastone UE intended toreceive
the transmitted data, and

- retransmitting, based on said saved informa-
tion, a certain percentage of repair symbols, or
- retransmitting data using another time slot.

A method executed in a User Equipment, UE, for
receiving data in a broadcast session transmitted
from a Broadcast Multicast Service Centre, BM-SC,
the method comprising:

- receiving (710), from the BM-SC, transmitted
data and a FEC level redundancy level applied
when transmitting the data, and

- decoding (720) the received data employing
the received FEC redundancy level.

The method according to claim 11, wherein the FEC
redundancy level is provided in a File Delivery Table,
FDT, instance.
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The method according to claim 11 or 12, comprising
the further steps of:

- determining (730) whether or not the transmit-
ted data could be successfully decoded, and

- transmitting (740) information to the BM-SC,
indicating failure to decode the transmitted data,
in case the decoding was considered unsuc-
cessful.

The method according to claim 13, wherein the trans-
mitting (740) comprises indicating the packet loss
rate of said transmission.

The method according to any of claims 11-14, com-
prising the further steps of:

- determining (770) a ratio between the number
of packets of the transmitted data which were
not successfully decoded and the number of
packets which were successfully decoded;

- determining (780) the relationship between the
FEC redundancy level and the determined ratio,
and

- aborting (800) reception of any further packets
ofthe transmitted data, in case the ratio is higher
than FEC redundancy level and in case file re-
pair is not enabled for the transmitted data.

The method according to any of claims 11-15, com-
prising the further step of:

- indicating (750), to the BM-SC, that file repair
will be requested after abortion of the initiated
broadcast session in order to receive data not
successfully decoded in the requested file repair
procedure.

A BM-SC (800), for transmitting data, via a broad-
casting session, to atleast one User Equipment, UE,
(1000) in a radio communication system, the BM-SC
(800) comprising a processor (810) and a computer
readable memory (820) capable of storing instruc-
tions which, when executed by the processor (810),
causes the processor (810) to:

- determine to transmit data to the at least one
UE (1000),

- determine a FEC redundancy level to use for
the transmission, and to

- transmit, to the at least one UE, the data, ap-
plying the determined FEC redundancy level,
and the determined FEC redundancy level.

The BM-SC (800) according to claim 17, wherein the
processor (810) further is adapted to update a File
Delivery Table, FDT, instance with the determined
FEC redundancy level.
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The BM-SC (800) according to claim 18, wherein the
memory (820) is further capable of storing instruc-
tions which when executed by the processor (810)
causes the processor (810) to receive information
from at least one UE (1000) of the at least one UE
indicating to the BM-SC (800) that the at least one
UE (1000) could not successfully decode the data
file according to the FEC redundancy level applied
for transmitting the data file, the information also in-
dicating a packet loss rate.

The BM-SC (800) according to claim 19, wherein
receiving information from at least one UE (1000) of
the at least one UE indicating to the BM-SC (800)
that the atleastone UE (1000) could not successfully
decode the datafile comprises receiving a Reception
Report Request indicating the packet loss rate to the
BM-SC (800).

The BM-SC (800) according to any of claims 18-20,
wherein the memory (820) is further capable of stor-
ing instructions which when executed by the proc-
essor (810) causes the processor (800) to determine
to increase the FEC redundancy level, and to con-
tinue transmitting, to the at least one UE (1000): a
subsequent packet of the data file using the in-
creased FEC redundancy level, and an indication
that the increased FEC redundancy level is to be
applied from hereinafter.

The BM-SC (800) according to any of claims 18-20,
wherein the memory (820) is further capable of stor-
ing instructions which when executed by the proc-
essor (810) causes the processor (810) to determine
to abort the transmission of the data file to the at
least one UE (1000), and to transmit information to
the at least one UE (1000) that the transmission of
data is aborted.

The BM-SC (800) according to claim 22, wherein the
memory (820) is further capable of storing instruc-
tions which when executed by the processor (810)
causes the processor (810) to reschedule the trans-
mission of data to a later point in time.

The BM-SC (800) according to any of claims 18-20,
wherein the memory (820) is further capable of stor-
ing instructions which when executed by the proc-
essor (810) causes the processor (810) to determine
to extend a file repair window following the termina-
tion of transmission of data to the at least one UE
(1000) and to apply the extended file repair window
for a file repair session following the termination of
the transmission of the data file.

The BM-SC (800) according to any of claims 18-20,
wherein the memory (820) is further capable of stor-
ing instructions which when executed by the proc-
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essor (810) causes the processor (810) to determine
to cancel a file repair window which should follow
the termination of transmission of data to the at least
one UE (1000).

The BM-SC (800) according to any of claims 19-24,
wherein the memory (420) is further capable of stor-
ing instructions which when executed by the
processing unit (430) causes the processing unit
(430) to save information about the number UEs re-
porting failure to successfully decode the data file
and a packet loss percentage for the at least one UE
of the at least one UE intended to receive the data
file, and based on said saved information, to retrans-
mit a certain percentage of repair symbols after the
termination of transmission of data to the atleastone
UE, or using another time slot in the broadcast ses-
sion to retransmit the file.

A User Equipment (1000), UE, adapted for receiving
a broadcast session of transmission of a data file
from a Broadcast Multicast Service Centre (800),
BM-SC, the UE (1000) comprising a processor
(1010) and a memory (1050) capable of storing in-
structions which when executed by the processor
(1050) causes the processor (1050) to:

- receive a transmission from the BM-SC (800),
comprising the data file and a FEC redundancy
level used to transmit the data, and to

- decode the received transmission employing
the indicated FEC redundancy level.

AUE (1000) according to claim 27, wherein the mem-
ory (5020) is further capable of storing instructions
which when executed by the processor (1010) caus-
es the processor (1010) to decode the received
packet or data file according to the received FEC
redundancy level, wherein if the decoding of the re-
ceived transmission is unsuccessful, then the proc-
essor (1010) is further adapted to transmit informa-
tion to the BM-SC (800) indicating that the UE (1000)
could not successfully decode the data file.

A UE (1000) according to claim 28, wherein trans-
mitting information to the BM-SC (800) indicating that
the UE (1000) could not successfully decode the da-
ta file, comprises sending a Reception Report Re-
quest indicating the packet loss rate to the BM-SC.

AUE (1000) according to any of claims 27-29, where-
in the memory (1050) is further capable of storing
instructions which when executed by the processor
(1010) causes the processor (1010) to receive a plu-
rality of packets, to determine a ratio between the
number of packets which were not successfully de-
coded and the number of packets which were re-
ceived, to determine arelationship between the FEC
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redundancy level and the determined ratio, and to
abort the reception of further packets of the same
data file within the broadcast session if the ratio is
higher than the FEC redundancy level, and if the file
repair is not enabled for the delivered data file.

31. AUE (1000)according to any of claims 27-30, where-

in the memory (1050) is further capable of storing
instructions which when executed by the processor
(1010) causes the processor (1020) to indicate to
the BM-SC (800) that a file repair session with the
BM-SC (800) will be requested after the termination
of the broadcast session in order to receive a re-
transmission of those packets which were indicated
to the BM-SC (800) as not successfully decoded.

Patentanspriiche

1.

Verfahren, das in einer Broadcast-Multicast-Dienst-
zentrale, BM-SC, ausgefiihrt wird, zum Senden von
Daten in einer Broadcast-Sitzung an mindestens ei-
ne Benutzereinrichtung, UE, in einem Funkkommu-
nikationssystem, wobei das Verfahren umfasst:

- Bestimmen (510), Daten an mindestens eine
UE zu senden;

- Bestimmen (520) eines Vorwartsfehlerkorrek-
tur, FEC,-Redundanzgrades, der die Menge von
FEC-Redundanz anzeigt, die fiir die Datentiber-
tragung angewendet werden soll, und

- Senden (530) der Daten und des FEC-Redun-
danzgrades an die UE(s).

Verfahren nach Anspruch 1, wobei der FEC-Redun-
danzgrad als ein FEC-Redundanzgradattribut in ei-
ne aktualisierte Dateitbermittlungstabellen,
FDT,-Instanz eingefligt wird, woraufhin die aktuali-
sierte FDT-Instanz an die UE(s) gesendetwird (530).

Verfahren nach Anspruch 1 oder 2, umfassend den
folgenden weiteren Schritt:

- Empfangen (540) von Informationen von min-
destens einer der mindestens einen UE, die der
BM-SC anzeigen, dass die UE die gesendeten
Daten nicht erfolgreich gemalR dem angewen-
deten FEC-Redundanzgrad decodieren konnte.

Verfahren nach Anspruch 3, wobei der Empfangs-
schritt ein Empfangen einer Anzeige der Paketver-
lustrate umfasst.

Verfahren nach einem der Anspriiche 1, 2 oder 3,
umfassend die weiteren Schritte des Antwortens auf
den Empfang von Informationen von mindestens ei-
ner der UEs Uber den Fehlschlag beim Decodieren
der Daten durch:
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- Bestimmen (610), den FEC-Redundanzgrad
zu erhohen, der fur anschlieende Datenlber-
tragungen verwendet werden soll, und

- Senden einer Anzeige des aktualisierten FEC-
Redundanzgrades an die UE(s).

Verfahren nach einem der Anspriiche 1 bis 4, um-
fassend:

-Bestimmen (615), die Datenlibertragungandie
mindestens eine UE abzubrechen, und

- Senden von Informationen Uiber den Abbruch
an jede entsprechende UE.

Verfahren nach Anspruch 6, umfassend den folgen-
den weiteren Schritt:

- Neudisponieren (620) der abgebrochenen Da-
tenlbertragung fiir einen spéateren Zeitpunkt.

Verfahren nach einem der Anspriiche 1 bis 4, um-
fassend:

- Bestimmen (625), das wahrend der Datenu-
bertragung angewendete Dateireparaturfenster
zu erweitern, und

- Anwenden des erweiterten Dateireparatur-
fensters zur anschlieRenden Datenibertra-

gung.

Verfahren nach einem der Anspriiche 1 bis 4, um-
fassend:

- Annullieren des wahrend der Datenibertra-
gung angewendeten Dateireparaturfensters.

Verfahren nach einem der Anspriiche 1 bis 4, um-
fassend:

- Speichern (630) von Informationen Uber die
Anzahl von UEs, die einen Fehlschlag, Daten
erfolgreich zu decodieren, und einen Paketver-
lustprozentsatz fir die mindestens eine UE der
mindestens einen UE melden, welche die ge-
sendeten Daten empfangen sollte, und

- erneutes Senden eines bestimmten Prozent-
satzes von Reparatursymbolen basierend auf
den gespeicherten Informationen oder

- erneutes Senden von Daten unter Verwen-
dung eines anderen Zeitschlitzes.

Verfahren, das in einer Benutzereinrichtung, UE,
ausgefiihrt wird, zum Empfangen von Daten in einer
Broadcast-Sitzung, die von einer Broadcast-Multi-
cast-Dienstzentrale, BM-SC, gesendet werden, wo-
bei das Verfahren umfasst:

- Empfangen (710) von der BM-SC der gesen-
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deten Daten und eines FEC-Redundanzgrades,
der beim Senden der Daten angewendet wird,
und

- Decodieren (720) der empfangenen Daten un-
ter Einsatz des empfangenen FEC-Redundanz-
grades.

Verfahren nach Anspruch 11, wobei der FEC-Red-
undanzgrad in einer Dateilibermittlungstabellen,
FDT,-Instanz bereitgestellt wird.

Verfahren nach Anspruch 11 oder 12, umfassend
die folgenden weiteren Schritte:

- Bestimmen (730), ob die gesendeten Daten
erfolgreich decodiert werden konnten oder
nicht, und

- Senden (740) von Informationen an die BM-
SC, die einen Fehlschlag beim Decodieren der
gesendeten Daten anzeigen, falls das Decodie-
ren als erfolglos betrachtet wird.

Verfahren nach Anspruch 13, wobei das Senden
(740) ein Anzeigen der Paketverlustrate der Uber-
tragung umfasst.

Verfahren nach einem der Anspriiche 11 bis 14, um-
fassend die folgenden weiteren Schritte:

- Bestimmen (770) eines Verhéltnisses zwi-
schen der Anzahl von Paketen der gesendeten
Daten, die nicht erfolgreich decodiert wurden,
und der Anzahl von Paketen, die erfolgreich de-
codiert wurden;

- Bestimmen (780) der Beziehung zwischen
dem FEC-Redundanzgrad und dem bestimm-
ten Verhaltnis und

- Abbrechen (800) des Empfangs jeglicher wei-
terer Pakete der gesendeten Daten, falls das
Verhaltnis héher als der FEC-Redundanzgrad
ist und falls keine Dateireparatur fir die gesen-
deten Daten aktiviert ist.

Verfahren nach einem der Anspriiche 11 bis 15, um-
fassend den folgenden weiteren Schritt:

- Anzeigen (750) fir die BM-SC, dass nach Ab-
bruch der eingeleiteten Broadcast-Sitzung Da-
teireparatur angefordert werden wird, um Daten,
die nicht erfolgreich decodiert wurden, in der an-
geforderten Dateireparaturprozedur zu empfan-
gen.

BM-SC (800) zum Senden von Daten Uber eine
Broadcast-Sitzung an mindestens eine Benutzerein-
richtung, UE, (1000) in einem Funkkommunikations-
system, wobei die BM-SC (800) einen Prozessor
(810) und einen computerlesbaren Speicher (820)
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umfasst, der zum Speichern von Anweisungen im-
stande ist, die bei Ausfiihrung durch den Prozessor
(810) den Prozessor (810) veranlassen zum:

- Bestimmen, Daten an die mindestens eine UE
(1000) zu senden,

- Bestimmen eines FEC-Redundanzgrades, der
fur die Ubertragung verwendet werden soll, und
- Senden der Daten unter Anwendung des be-
stimmten FEC-Redundanzgrades und des be-
stimmten FEC-Redundanzgrades an die min-
destens eine UE.

BM-SC (800) nach Anspruch 17, wobei der Prozes-
sor (810) ferner so ausgelegt ist, dass er eine Datei-
Ubermittlungstabellen, FDT,-Instanz mit dem be-
stimmten FEC-Redundanzgrad aktualisiert.

BM-SC (800) nach Anspruch 18, wobei der Speicher
(820) ferner zum Speichern von Anweisungen im-
stande ist, die bei Ausfiihrung durch den Prozessor
(810) den Prozessor (810) veranlassen, Informatio-
nenvon mindestens einer UE (1000) der mindestens
einen UE zu empfangen, die der BM-SC (800) an-
zeigen, dass die mindestens eine UE (1000) die Da-
tendatei nicht erfolgreich gemaf dem zum Senden
der Datendatei angewendeten FEC-Redundanz-
grad decodieren konnte, wobei die Informationen
aullerdem eine Paketverlustrate anzeigen.

BM-SC (800) nach Anspruch 19, wobei das Emp-
fangen von Informationen von mindestens einer UE
(1000) der mindestens einen UE, die der BM-SC
(800) anzeigen, dass die mindestens eine UE (1000)
die Datendatei nicht erfolgreich decodieren konnte,
ein Empfangen einer Empfangsmeldungsanforde-
rung umfasst, die der BM-SC (800) die Paketverlus-
trate anzeigt.

BM-SC (800) nach einem der Anspriiche 18 bis 20,
wobei der Speicher (820) ferner zum Speichern von
Anweisungen imstandeist, die bei Ausflihrung durch
den Prozessor (810) den Prozessor (800) veranlas-
sen, zu bestimmen, den FEC-Redundanzgrad zu er-
hoéhen, und mit dem Senden eines anschlieRenden
Pakets der Datendatei unter Verwendung des er-
héhten FEC-Redundanzgrades und einer Anzeige,
dass der erhdhte FEC-Redundanzgrad ab diesem
Zeitpunkt anzuwenden ist, an die mindestens eine
UE (1000) fortzufahren.

BM-SC (800) nach einem der Anspriiche 18 bis 20,
wobei der Speicher (820) ferner zum Speichern von
Anweisungen imstandeist, die bei Ausflihrung durch
den Prozessor (810) den Prozessor (810) veranlas-
sen, die Ubertragung der Datendatei an die mindes-
tens UE (1000) abzubrechen und Informationen an
die mindestens eine UE (1000) zu senden, dass die
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Ubertragung von Daten abgebrochen wird.

BM-SC (800) nach Anspruch 22, wobei der Speicher
(820) ferner zum Speichern von Anweisungen im-
stande ist, die bei Ausfiihrung durch den Prozessor
(810) den Prozessor (810) veranlassen, die Uber-
tragung von Daten fir einen spateren Zeitpunkt neu
zu disponieren.

BM-SC (800) nach einem der Anspriiche 18 bis 20,
wobei der Speicher (820) ferner zum Speichern von
Anweisungen imstande ist, die bei Ausfliihrung durch
den Prozessor (810) den Prozessor (810) veranlas-
sen, nach der Beendigung der Ubertragung von Da-
ten an die mindestens UE (1000) ein Dateirepara-
turfenster zu erweitern und das erweiterte Dateire-
paraturfenster fir eine Dateireparatursitzung nach
der Beendigung der Ubertragung der Datendatei an-
zuwenden.

BM-SC (800) nach einem der Anspriiche 18 bis 20,
wobei der Speicher (820) ferner zum Speichern von
Anweisungen imstande ist, die bei Ausfliihrung durch
den Prozessor (810) den Prozessor (810) veranlas-
sen, ein Dateireparaturfenster zu annullieren, das
der Beendigung der Ubertragung von Daten an die
mindestens eine UE (1000) folgen sollte.

BM-SC (800) nach einem der Anspriiche 19 bis 24,
wobei der Speicher (420) ferner zum Speichern von
Anweisungen imstande ist, die bei Ausfliihrung durch
den Prozessor (430) den Prozessor (430) veranlas-
sen, Informationen Uber die Anzahl von UEs zu spei-
chern, die einen Fehlschlag, die Datendatei erfolg-
reich zu decodieren, und einen Paketverlustprozent-
satz fur die mindestens eine UE der mindestens ei-
nen UE melden, welche die Datendatei empfangen
sollte, und einen bestimmten Prozentsatz von Re-
paratursymbolen nach der Beendigung der Ubertra-
gung von Daten an die mindestens eine UE basie-
rend auf den gespeicherten Informationen erneut zu
senden, oder die Datei unter Verwendung eines an-
deren Zeitschlitzes in der Broadcast-Sitzung erneut
zu senden.

Benutzereinrichtung (1000), UE, die zum Empfan-
gen einer Broadcast-Sitzung zur Ubertragung einer
Datendatei von einer Broadcast-Multicast-Dienst-
zentrale (800), BM-SC, ausgelegt ist, wobei die UE
(1000) einen Prozessor (1010) und einen Speicher
(1050) umfasst, der zum Speichern von Anweisun-
gen imstande ist, die bei Ausfiihrung durch den Pro-
zessor (1050) den Prozessor (1050) veranlassen
zum:

- Empfangen einer Ubertragung von der BM-SC
(800), welche die Datendatei und einen FEC-
Redundanzgrad umfasst, der zum Senden der
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Daten verwendet wird, und

- Decodieren der empfangenen Ubertragung
unter Einsatz des angezeigten FEC-Redun-
danzgrades.

UE (1000) nach Anspruch 27, wobei der Speicher
(5020) ferner zum Speichern von Anweisungen im-
stande ist, die bei Ausfiihrung durch den Prozessor
(1010) den Prozessor (1010) veranlassen, das emp-
fangene Datenpaket oder die empfangene Daten-
datei gemal dem empfangenen FEC-Redundanz-
grad zu decodieren, wobei der Prozessor (1010) fer-
ner so ausgelegt ist, dass er dann, wenn das Deco-
dieren der empfangenen Ubertragung erfolglos ist,
Informationen an die BM-SC (800) sendet, die an-
zeigen, dass die UE (1000) die Datendatei nicht er-
folgreich decodieren konnte.

UE (1000) nach Anspruch 28, wobei das Senden
von Informationen an die BM-SC (800), die anzei-
gen, dass die mindestens eine UE (1000) die Daten-
datei nicht erfolgreich decodieren konnte, ein Sen-
den einer Empfangsmeldungsanforderung umfasst,
die der BM-SC die Paketverlustrate anzeigt.

UE (1000) nach einem der Anspriiche 27 bis 29, wo-
bei der Speicher (1050) ferner zum Speichern von
Anweisungen imstandeist, die bei Ausflihrung durch
den Prozessor (1010) den Prozessor (1010) veran-
lassen, eine Mehrzahl von Paketen zu empfangen,
ein Verhaltnis zwischen der Anzahl von Paketen,
welche nicht erfolgreich decodiert wurden, und der
Anzahl von Paketen zu bestimmen, die erfolgreich
decodiert wurden, eine Beziehung zwischen dem
FEC-Redundanzgrad und dem bestimmten Verhalt-
nis zu bestimmen, und den Empfang weiterer Pakete
der gleichen Datendatei innerhalb der Broadcastsit-
zung abzubrechen, wenn das Verhéltnis héher als
der FEC-Redundanzpegel ist, und wenn keine Da-
teireparatur firr die gesendeten Daten aktiviert ist.

UE (1000) nach einem der Anspriiche 27 bis 30, wo-
bei der Speicher (1050) ferner zum Speichern von
Anweisungen imstandeist, die bei Ausfiihrung durch
den Prozessor (1010) den Prozessor (1010) veran-
lassen, der BM-SC (800) anzuzeigen, dass eine Da-
teireparatursitzung mit der BM-SC (800) nach der
Beendigung der Broadcast-Sitzung angefordert
werden wird, um eine Wiederholungssendung jener
Pakete zu empfangen, die der BM-SC (800) als nicht
erfolgreich decodiert angezeigt wurden.

Revendications

1.

Procédé exécuté dans un centre de service de dif-
fusion multidiffusion, BM-SC, pour I'émission de
données dans une session de diffusion a destination
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d’au moins un équipement utilisateur, UE, dans un
systeme de radiocommunications, le procédé
comprenant :

- la détermination (510) d’émettre des données
a destination d’au moins un UE ;

- la détermination (520) d’'un niveau de redon-
dance de correction d’erreur sans voie de retour,
FEC, indicatif de la quantité de redondance de
FEC a appliquer a ladite émission de données,
et

- I’émission (530) desdites données et du niveau
de redondance de FEC au(x) dit(s) UE(s).

Procédé selon la revendication 1, dans lequel le ni-
veau de redondance de FEC est inséré dans une
instance mise a jour de table de livraison de fichier,
FDT, en tant qu’un attribut de niveau de redondance
de FEC, aprés quoi l'instance mise a jour de FDT
est émise (530) a destination de I'au moins un UE.

Procédé selon la revendication 1 ou 2, comprenant
en outre I'étape de :

- la réception (540) d’informations en provenan-
ce d’au moins I'unde I'au moins un UE indiquant
au BM-SC que 'UE n’a pas pu décoder avec
succes les données émises en fonction du ni-
veau de redondance de FEC appliqué.

Procédé selon larevendication 3, dans lequel I'étape
de la réception comprend la réception d’'une indica-
tion du taux de perte de paquets.

Procédé selon 'une quelconque des revendications
1, 2 ou 3, comprenant en outre les étapes de la ré-
ponse a la réception d’informations en provenance
au moins I'un desdits UE en ce qui concerne I'échec
du décodage desdites données par :

- la détermination (610) d’augmenter le niveau
de redondance de FEC a utiliser pour des émis-
sions de données suivantes, et

- I’émission d’'une indication du niveau de redon-
dance de FEC mis a jour a destination de I'au
moins un UE.

Procédé selon 'une quelconque des revendications
1 a4, comprenant :

- la détermination (615) d’abandonner I'émis-
sion de données a I'au moins un UE, et

- 'émission d’'informations de I'abandon a des-
tination de chaque UE respectif.

Procédé selon la revendication 6, comprenant en
outre I'étape de :
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- le réordonnancement (620) de I'émission des
données abandonnées a un pointdans le temps
ultérieur.

Procédé selon I'une quelconque des revendications
1 a4, comprenant :

- la détermination (625) d’étendre la fenétre de
réparation de fichier appliquée pendant I'émis-
sion de données, et

- I'application de la fenétre de réparation de fi-
chier étendue a I'émission ultérieure de don-
nées.

Procédé selon I'une quelconque des revendications
1 a4, comprenant :

- I'annulation de la fenétre de réparation de fi-
chier appliquée pendant’émission de données.

Procédé selon I'une quelconque des revendications
1 a4, comprenant :

- I'enregistrement (630) d’information relatives
au nombre d’UE rapportant un échec de déco-
dage réussi de données et un pourcentage de
perte de paquets pour I'au moins un UE de I'au
moins un UE destiné a recevoir les données
émises, et

-la réémission, sur la base desdites information
enregistrées, d’un certain pourcentage de sym-
boles de réparation, ou

- la réémission de données en utilisant un autre
créneau de temps.

Procédé exécuté dans un équipement utilisateur,
UE, pour la réception de données dans une session
de diffusion émise depuis un centre de service de
diffusion multidiffusion, BM-SC, le procédé
comprenant :

- la réception (710), en provenance du BM-SC,
de données émises et un niveau de redondance
de niveau de FEC appliqué lors de I'émission
des données, et

- le décodage (720) des données regues en em-
ployant le niveau de redondance de FEC recu.

Procédé selon la revendication 11, dans lequel le
niveau de redondance de FEC est fourni dans une
instance de Table de livraison de fichier, FDT.

Procédé selon la revendication 11 ou 12, compre-
nant en outre les étapes de :

- la détermination (730) si les données émises
peuvent étre décodées avec succes ou non, et
- 'émission (740) d’'informations a destination
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du BM-SC, indiquant un échec de décodage des
données émises, dans le cas ou le décodage a
été considéré comme ayant échoué.

Procédé selon la revendication 13, dans lequel
I'’émission (740) comprend l'indication du taux de
perte de paquets de ladite émission.

Procédé selon 'une quelconque des revendications
11 a 14, comprenant en outre les étapes de :

- la détermination (770) d’'un rapport entre le
nombre de paquets des données émises qui
n’ont pas été décodés avec succes et le nombre
de paquets qui ont été décodés avec succes ;
- la détermination (780) de la relation entre le
niveau de redondance de FEC et le rapport dé-
terminé, et

- 'abandon (800) de la réception d’autres pa-
quets des données émises, dans le cas ou le
rapport est supérieur au niveau de redondance
de FEC et dans le cas ou la réparation de fichier
n’est pas activée pour les données émises.

Procédé selon 'une quelconque des revendications
11 a 15, comprenant en outre I'étape de :

- lindication (750), au BM-SC, que la réparation
de fichier est demandée aprés I'abandon de la
session de diffusion ouverte pour la réception
des données pas décodées avec succes dans
la procédure demandée de réparation de fichier.

BM-SC (800), pour I'émission de données, par l'in-
termédiaire d’une session de diffusion, a destination
d’au moins un équipement utilisateur, UE, (1000)
dans un systéme de radiocommunications, le BM-
SC (800) comprenant un processeur (810) et une
mémoire lisible par ordinateur (820) capable de mé-
moriser des instructions qui, lorsqu’elles sont exé-
cutées par le processeur (810), aménent le proces-
seur (810) a effectuer :

- la détermination d’émettre des données a des-
tination de I'au moins un UE (1000),

- la détermination d’'un niveau de redondance
de FEC a utiliser pour I'émission, et

- '’émission, a destination de I'au moins un UE,
des données, en appliquant le niveau de redon-
dance de FEC déterminé, et du niveau de re-
dondance de FEC déterminé.

BM-SC (800) selon la revendication 17, dans lequel
le processeur (810) est en outre apte a mettre a jour
une instance de Table de livraison de fichier, FDT,
avec le niveau de redondance de FEC déterminé.

BM-SC (800) selon la revendication 18, dans lequel
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la mémoire (820) est en outre capable de mémoriser
des instructions qui, lorsqu’elles sont exécutées par
le processeur (810), ameénent le processeur (810) a
effectuer la réception d’'informations en provenance
d’au moins un UE (1000) de I'au moins un UE indi-
quant au BM-SC (800) que I'au moins un UE (1000)
n’apas pudécoder avecsucces le fichierde données
en fonction du niveau de redondance de FEC appli-
qué a I'émission du fichier de données, les informa-
tion indiquant également un taux de perte de pa-
quets.

BM-SC (800) selon la revendication 19, dans lequel
la réception d’informations en provenance de l'au
moins un UE (1000) de I'au moins un UE indiquant
au BM-SC (800) que 'au moins un UE (1000) n’a
pas pu décoder avec succes le fichier de données
comprend la réception d’'une demande de rapport
de réception indiquant le taux de perte de paquets
au BM-SC (800).

BM-SC (800) selon I'une quelconque des revendi-
cations 18 a 20, dans lequel la mémoire (820) est
en outre capable de mémoriser des instructions qui,
lorsqu’elles sont exécutées par le processeur (810),
ameénent le processeur (800) a déterminer d’aug-
menter le niveau de redondance de FEC, et conti-
nuer I’émission, a destination de I'au moins un UE
(1000), de : un paquet suivant du fichier de données
en utilisant le niveau de redondance de FEC aug-
menté, et une indication que le niveau de redondan-
ce de FEC augmenté est a appliquer dorénavant.

BM-SC (800) selon I'une quelconque des revendi-
cations 18 a 20, dans lequel la mémoire (820) est
en outre capable de mémoriser des instructions qui,
lorsqu’elles sont exécutées par le processeur (810),
ameénent le processeur (810) a déterminer d’aban-
donner I'émission du fichier de données a I'au moins
un UE (1000), et d’émettre des informations a I'au
moins un UE (1000) que I'émission of données est
abandonné.

BM-SC (800) selon la revendication 22, dans lequel
la mémoire (820) est en outre capable de mémoriser
des instructions qui, lorsqu’elles sont exécutées par
le processeur (810), amenent le processeur (810) a
réordonnancer I'émission de données a un point
dans le temps ultérieur.

BM-SC (800) selon I'une quelconque des revendi-
cations 18 a 20, dans lequel la mémoire (820) est
en outre capable de mémoriser des instructions qui,
lorsqu’elles sont exécutées par le processeur (810),
ameénent le processeur (810) a déterminer d’étendre
une fenétre de réparation de fichier a la suite de la
terminaison de I'émission de données a 'au moins
un UE (1000) et appliquer la fenétre de réparation
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de fichier étendue pour une session de réparation
de fichier a la suite de la terminaison de I'émission
du fichier de données.

BM-SC (800) selon I'une quelconque des revendi-
cations 18 a 20, dans lequel la mémoire (820) est
en outre capable de mémoriser des instructions qui,
lorsqu’elles sont exécutées par le processeur (810),
ameénentle processeur (810) a déterminer d’annuler
une fenétre de réparation de fichier qui doit suivre la
terminaison de I'émission de données a destination
de I'au moins un UE (1000).

BM-SC (800) selon I'une quelconque des revendi-
cations 19-24, dans lequel la mémoire (420) est en
outre capable de mémoriser des instructions qui,
lorsqu’elles sont exécutées par 'unité de traitement
(430), amenent I'unité de traitement (430) a enregis-
trer des informations relatives au nombre d’UE rap-
portant un échec de décodage réussi du fichier de
données et un pourcentage de perte de paquets pour
I'au moins un UE de I'au moins un UE destiné a re-
cevoir le fichier de données, et sur la base desdites
information enregistrées, réémettre un certain pour-
centage de symboles de réparation apres la termi-
naison de I'’émission of données a destination de 'au
moins un UE, ou en utilisant un autre créneau de
temps dans la session de diffusion pour réémettre
le fichier.

Equipement utilisateur (1000), UE, apte a effectuer
la réception d’'une session de diffusion de I'émission
d’un fichier de données depuis un centre de service
de diffusion multidiffusion (800), BM-SC, 'UE (1000)
comprenant un processeur (1010) et une mémoire
(1050) capable de mémoriser des instructions qui,
lorsqu’elles sont exécutées par le processeur
(1050), aménent le processeur (1050) a effectuer :

- la réception d’'une émission en provenance du
BM-SC (800), comprenant le fichier de données
et un niveau de redondance de FEC utilisé pour
émettre les données, et

- le décodage de I'émission regue en employant
le niveau de redondance de FEC indiqué.

UE (1000) selon la revendication 27, dans lequel la
mémoire (5020) est en outre capable de mémoriser
des instructions qui, lorsqu’elles sont exécutées par
le processeur (1010), aménent le processeur (1010)
a décoder le paquet regu ou le fichier de données
regu en fonction du niveau de redondance de FEC
recu, dans lequel, sile décodage de I'émission recue
a échoué, alors the processeur (1010) est en outre
apte a émettre des information a destination du BM-
SC (800) indiquant que I'UE (1000) n’a pas pu dé-
coder avec succes le fichier de données.
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UE (1000) selon la revendication 28, dans lequel
I'émission d’informations a destination du BM-SC
(800) indiquant que I'UE (1000) n’a pas pu décoder
avec succes le fichier de données, comprend I'envoi
d’une demande de rapport de réception indiquant le
taux de perte de paquets au BM-SC.

UE (1000) selon 'une quelconque des revendica-
tions 27 a 29, dans lequel la mémoire (1050) est en
outre capable de mémoriser des instructions qui,
lorsqu’elles sont exécutées par le processeur
(1010), aménent le processeur (1010) a effectuer la
réception d’'une pluralité de paquets, pour détermi-
ner un rapport entre le nombre de paquets qui n’ont
pas été décodés avec succeés et le nombre de pa-
quets quiont été regus, déterminer unerelation entre
le niveau de redondance de FEC et le rapport déter-
miné, et abandonner la réception d’autres paquets
du méme fichier de données a l'intérieur de la ses-
sion de diffusion si le rapport est supérieur au niveau
de redondance de FEC et dans le cas ou la répara-
tion de fichier n’est pas activée pour les données
émises.

UE (1000) selon 'une quelconque des revendica-
tions 27 a 30, dans lequel la mémoire (1050) est en
outre capable de mémoriser des instructions qui,
lorsqu’elles sont exécutées par le processeur
(1010), aménent le processeur (1020) a indiquer au
BM-SC (800) qu’une session de réparation de fichier
avec le BM-SC (800) est demandée apres la termi-
naison de la session de diffusion pour la réception
d’'une réémission des paquets qui ont été indiqués
au BM-SC (800) comme n’ayant pas été décodés
avec succes.
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